UDOT Manual of Instruction — Roadway Drainage (US Customary Units), Culverts 9.E-1
APPENDIX 9.E— TABLES AND FORMS
TABLE 9.E-1— Manning’s n Values for Culverts*

Type of Conduit Wall Description Manning's n
Concrete Pipe Smooth 0.010-0.011
Concrete Boxes Smooth 0.012-0.015
Spiral Rib Metal Pipe Smooth walls 0.012-0.013
Corrugated Metal 22/13x1/2 !n Anr?ular 0.022-0.027
Pipe, Pipe-Arch and Box 2 2/3 x 1/2 in Helical 0.011-0.023
(Annular and Helical 6 x 1 in Helical 0.022-0.025
corrugations — See Figure 5x1in 0.025-0.026
B-3, Manning’'s n varies with | 3x 1 in 0.027-0.028
barrel size (See HDS 5)) 6 x 2 in Structural Plate 0.033-0.035

9 x 2 1/2 in Structural Plate 0.033-0.037
Corrugated Polyethylene Smooth 0.009-0.015
Corrugated Polyethylene Corrugated 0.018-0.025
Polyvinyl Chloride (PVC) Smooth 0.009-0.011

Source: HDS 5 (8).

* The values indicated in this Table are Manning’s n value ranges obtained from laboratory
reports. For further information concerning Manning n values for selected conduits, consult
manufacturer’s literature.
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TABLE 9.E-2 — Entrance Loss Coefficients
(Outlet Control, Full or Partly Full)

2
He ) ke {y_}
29

Type of Structure and Design of Entrance Coefficient, ke

Pipe, Concrete

Mitered to conform tO fill SIOPE.......cceeeiieiiee e 0.7

* End section conforming to fill SIOPE .......eeeiiiiiiii e 0.5

Projecting from fill, SQ. CUt €N e 0.5
Headwall or headwall and wingwalls

0[BT 1{SaT=To (o [ ST P P OUUPPT TP PPP 0.5

Rounded (radiuS = 1/12D) ..ccoieiiiiiiieieeee ettt a e e e e 0.2

Socket end of PIPe (GroOVE-ENA) .....cccveriiieeee e e e 0.2

Projecting from fill, socket end (Groove-end) ..o 0.2

Beveled edges, 33.7° 0OF 45° DEVEIS .....coviii ittt 0.2

Side- or Slope-tapered INIET............uiii e 0.2

Pipe, or Pipe-Arch, Corrugated Metal

Projecting from fill (N0 headwall).......... ..o 0.9
Mitered to conform to fill slope, paved or unpaved SIOPE ..........coovcciiiieeiee e, 0.7
Headwall or headwall and wingwalls square-edge..........cccueevieeiiiiiiiiieiee e 0.5
* End section conforming to fill SIOPE .........ooiiiiiiiii 0.5
Beveled edges, 33.7° 0OF 45° DEVEIS .....coviii ittt 0.2
Side- OF SIOPE-taAPEred INIEL.......oi e e e e e e e e e e eaaeeee 0.2

Box, Reinforced Concrete
Wingwalls parallel (extension of sides)

SQUAre-edged At CIOWN .......ueiiiiieie ettt e e e et et e e e e et e e e e e e e e e s anbbb e e e e e e e e e e nnnneees 0.7
Wingwalls at 10° to 25° or 30° to 75° to barrel
SQUAre-edged At CIOWN ........eiiiiiiie ettt e e e e ettt e e e e et e e e e e e s aanbbbbeeeaaaeeeaannnneees 0.5
Headwall parallel to embankment (no wingwalls)
Square-edged 0N 3 EUQGES ........eiiiiiiiiie it 0.5
Rounded on 3 edges to radius of 1/12 barrel
dimension, or beveled edges 0N 3 SIdeS.........ccccieeiii i 0.2

Wingwalls at 30° to 75° to barrel
Crown edge rounded to radius of 1/12 barrel
dimension, or beveled tOp Qe ........oouiiii i 0.2
Side- OF SIOPE-tAPErEd INIEL.... ..o e e e e e e e e e eaaeeeee 0.2

* “End section conforming to fill slope,” made of either metal or concrete, are the sections
commonly available from manufacturers. From limited hydraulic tests, they are equivalent in
operation to a headwall in both inlet and outlet control. Some end sections, incorporating a
closed taper in their design, have a superior hydraulic performance. These latter sections can
be designed using the information given for the beveled inlet.
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